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(57)Abstract: 

PROBLEM TO BE SOLVED: To prowde a system for selecting 
a proper maintenance plan In consideration of the level of a 
load of an elevator of a customer or the needs of the 
customer. 

SOLUTION: The level of the load of the elevator of a customer 
is predicted 1 1 from information related with the building and 
elevator of a customer 10, and a maintenance plan suitable for 
the level of the load is prepared and displayed 16. 
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CLAIMS 



[ClaimCs)] 

[Claim 1]A maintenance contract supporting system of an elevator characterized by comprising the following. 

An input means which inputs an address of customer building, a size, information containing at least one of uses, and 

information about specification of an elevator of customer building, 

A database which accumulated one or more correspondence relations which match an interval about a parts replacement 
of said elevator, or cleaning to combination of an address of a building, a size, information containing at least one of uses, 
and information about specification of an elevator. 

A maintenance plan decision means to select an interval about a parts replacement of a customer's elevator, or cleaning 
from information about customer building and an elevator which were inputted by said input means using a 
correspondence relation accumulated in said database. 

A displaying means which displays an interval about a parts replacement and cleaning which said maintenance plan 
decision means selected as a maintenance plan, 

[Claim 2]A maintenance contract supporting system of the elevator according to claim 1 characterized by comprising the 
following. 

A database for load estimation which accumulated a correspondence relation with which said database matches a 
numerical value which shows frequency in use of said elevator to an address of a building, a size, and combination of 
information containing at least one of uses, and information about specification of an elevator. 

It has a maintenance plan calculating data base whidi accumulated a correspondence relation which matches an interval 
about exchange cmd cleaning of a numerical value which shows frequency in use of an elevator, and parts which 
constitute said elevator to combination of information about specification of an elevator, A load estimation means to 
specify a numerical value which shows frequency in use of a customer elevator using a conrespondence relation 
accumulated in said database for load estimation from Information about customer building and an elevator Into which said 
maintenance plan decision means was inputted by said input means. 

From information about specification of a customer elevator inputted fi^)m a numerical value which shows frequency in 
use of a customer elevator which said load estimation means specified, and said input means. A maintenance plan 
calculating means which selects an interval about a parts replacement of a customer elevator, or cleaning using a 
correspondence relation accumulated in said maintenance plan calculating database. 

[Claim 3]A maintenance contract supporting system of an elevator characterized by comprising the following. 

An operation record preserving means which accumulates information about specification and operation record of an 

elevator of a customer. 

An input means v\^ich inputs a customer's identification code. 

A load calculating means which calculates a numerical value which calls operation record about a customer's elevator 
from said operation record preserving means using an identification code Inputted from said input means, and shows 
frequency in use of a customer's elevator. 

A maintenance plan calculating data base which accumulated a correspondence relation which matches an \nterva\ about 
exchange and cleaning of a numerical value which shows frequency in use of an elevator, and parts which constitute said 
elevator to combination of information aboUt specifioatlon of an elevator. From information about specification of a 
customer elevator memorized by a numerical value which shows frequency in use of an elevator which said load 
calculating means calculated, and said operation record preserving means. A maintenance plan calculating means which 
selects an interval about a parts replacement of a customer elevator, or cleaning using a correspondence relation 
accumulated in said maintenance plan calculating database, and a displaying means whtch displays an interval about a 
parts replacement and cleaning which said maintenance plan calculating means selected as a maintenance plan, 

[Claim 4]In a maintenance contract supporting system of the elevator according to claim 1 or 3, A maintenance contract 
supporting system of an elevator having a price list concerning exchange and oteaning of parts, calculating said displaying 
means with a fee of maintenance from an interval of exchange of parts, or cleaning in a maintenance plan upon which it 
was decided, and said price list, and displaying it 

[Claim 5]A maintenance contract supporting system of an elevator, wherein said input means and a displaying means are 
constituted in a maintenance contract supporting system of ibs elevator according to claim 1 or 3 as an information input 
means and an information display means which were established on a homepage on the Internet 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[^eld of the InventIon]Thi5 invention relates to the system used when the maintenance company and customer of an 

elevator mske a maintenance contract. 

[0002] 

[Description of the Prior ArtjGenerally there are two kinds of methods, a full maintenance contract and a check contract, 
in the maintenance contract of an elevator. 

[0003]ln a full maintenance contract, a contract is made with a fixed fee every month, and it checks fixed cycles, such as 
an one-month interval and a three-month interval, and if the abnormalities which should be exchanged and fixed are 
discovered when a customer engineer judges that exchange Is required to a consumable part as a result. It will fix. The 
surcharge serves as a contract which is not generated about these parts replacements and repair. In many cases, it fixes 
gratuitously also to sudden failure. 

[0004]On the other hand under the treaty of check, it checks the same fixed cycle, and it judges that a customer 
engineer needs exchange and repair of parts with inspection work expense as a result of check, and a monthly fee pays 
the frame adding the expense of exchange of those parts, or repair, when the customer has consented to exchange and 
repair of those parts. A repair charge starts separately also to sudden failure. 

[0005]When a customer signs a maintenance contract with an elevator maintenance company, these two kinds of 
maintenance contracts were chosen by experiential judgment through the business talk of an elevator maintenance 
company and a customer, and the contract is made. 

[00Q6]Although some maintenance companies may be preparing vwious option items, selection of those options is also 
made by the experiential Judgment throug^i the business talk of a maintenance company and a customer in many cases. 
[0007]Conventionally, the device indicated to JP,7-25557,A is known as a device which draws up the repair plan of an 
elevator. 
[0008] 

[PrwblemCs) to be Solved by the InventionjThe frequency (load) where a customer's elevator is used changes also witii 
size of the number of users of the elevator in a customer's building, and differs by whether it operates continuously for 24 
hours, and whether there is any rest periodically. It may approve, if it may dislike stoppwig an elevator for check as a 
customer's needs. There are some customers who want to lower the cost which starts maintenance in the range at which 
necessary minimum quality Is maintained as much as possible, and even if cost starts to some extent, there are some 
customers who need the best quality. 

[0009]Thus, since the quality of maintenance required as ttie toad imposed on a custwner's elevator Is of infinite variety, 
it is necessary to adjust the cycle of check, the interval of consumable part exchange, etc. according to each customer's 
needs, and to provide a fine maintenance plan. 

[0010]On the other hand, although It was possible to have Increased the kind of contract form of maintenance or to have 
prepared various option items, a suitable means to judge what kind of maintenance plan should be provided to which 
customer did not exist until now. 

[001 1]Then, the purpose of this invention is to provide the system for selecting a suitable maintenance plan in 

consideration of the grade of the load a customer's elevator, or a customer's needs. 

[0012] 

[Means for Solving the Problem]An input means as which the above-mentioned purpose inputs an address of customer 
building, a size, and information containing at least one of uses and information about specification of an elevator of 
customer building, A database which accumulated one or more correspondence relations which match an interval about a 
parts replacement of said elevator, or cleaning to combination of an address of a building, a size, information containing at 
least one of uses, and information about specification of an elevator, A maintenance plan decision means to select an 
interval about a parts replacement of a customer's elevator, or cleaning from information about customer building and an 
elevator which were inputted by said input means using a correspondence relation accumulated in said database, It is 
attained by maintenance contract supporting system of an elevator provided with a displaying means which displays an 
interval about a parts replacement and cleaning which said maintenance plan decision means selected as a maintenance 
plan. 

[001 3]A database for load estimation which accumulated a correspondence relation with which the above-mentioned 
purpose matches a numerical value which shows frequency In use of said elevator to an address of a building, a size, and . 
combination of information containing at least one of uses, and information about specification of an elevator, A 
maintenance plan calculating data base which accumulated a conrespondenoe relation which maftohes an interval about 
exchange and cleaning of a numerical value which shows frequency in use of an elevator, and parts which constitute said 
elevator to combination of information about specification of an elevator, A load estimation means to specify a numwical 
value which shows frequency in use of a customer elevator from information about customer building and an elevator 
which were inputted by an input means using a correspondence relation accumulated in said database for load estimation, 
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From information about specification of a customer elevator inputted from a numerical value which shows frequency in 
use of a customer elevator which said load estimation means specified, and said input means. A maintenance plan 
calculating means which selects an Interval about a parts replacement of a customer elevsitor, or cleaning using a 
correspondence reiation accumulated in said maintenance plan calculating database. It is attained by maintenance 
contract supporting system of an elevator provided with a displaying means which displays an interval about a parts 
replacement and cleaning which said maintenance plan calculating means selected as a maintenance plan. 
[0014] 

[Embodiment of the Invention]Hereafter, an embodiment of the invention is described using a drawing. Drawing 1 is one 
example at the time of constituting the maintenance contract supporting system of the elevator by this invention as a 
client server system on the Internet. The server system for which one in a figure provides the maintenance contract 
service in this invention, two or more client systems with which 2 accesses said maintenance contract service, and 3 are 
communication networks which connect these systems. 

[001 5]The server system 1 is a computer which the maintenance company which provides the maintenance service of an 
elevator owns, or a computer which the provider of the networl< which the maintenance company has made a contract of 
owrw, and the maintenance company which provides maintenance service anyway establishes it. 
[0016]The client system 2 is a computer which the customer who is going to receive the maintenance service of an 
elevator owns, or a computer which the provider of the network which the customer has made a contract of owns, and 
the customer who is going to receive maintenance service anyway forms it 

[0017]The communication network 3 connects between these computers, exchanges digital data, and consists of a dial- 
up line, a high-speed-data communication line, a satellite communication line, etc. 

[0018]The hypertext of World Wide Web with which the fijnction of the maintenance contract system was provided on the 
server system in this example. It functions on this framework and is constituted by the processing program on the server 
system called to a client system according to operation of the software module transmitted and performed, and access to 
said hypertext and a software module. 

[001 9] Drawing 2 shows the example of 1 composition of the processing program on a server system. The information 
about a customer's building and elevator into which ten in a figure is inputted from a customer's computer. A load 
estimation means by which 1 1 predicts the load of an elevator based on said information, The database for load 
estimation with which said load estimation means uses 12 for prediction processing. The information on the load of a 
customer's elevator that the load estimation means predicted 13, and 14 select the maintenance plan recommended to a 
customer based on the load of said elevator. The maintenance plan calculating means which calculates the price at the 
time of earring out the maintenance plan, the maintenance plan calculating database with which said maintenance plan 
calculating means uses 15, and 16 are maintenance plans which a customer is shown as a result of the above-mentioned 
calculation. 17 is an ID number which the customer who has already made the contract inputs from a computer. 18. is a 
load calculating means which calculates the load of a customer's elevator by calling the operation record about a 
customer's elevator from the operation record database 19 using an ID number. 

[0020]Next, an example of operation of the maintenance contract supporting system of the elevator by this invention is 
explained using figures. 

[0021] Drawing 3 is a figure showing the flow of processing of the elevator maintenance contract supporting system In tills 
example. The head screen of the introduction maintenance contract service is displayed (SI), and a new contract or 
renewal of a contract is chosen on this screen. In the case of a new contract, the screen which inputs the information 
about a customer's building and elevator is displayed, and the information on the above-mentioned building or an elevator 
is inputted (S2). Then, the load a customer elevator is expected to be is calculated by processing of the load estimation 
means 11 (S3), and the result is displayed (S4), Then, based on the load of the predicted elevator, the maintenance plan 
which suited the load of the customer elevator is calculated by processing of the maintenance plan calculating means 14 
(S5), and a result is displayed (S6). On the other hand, in the case of contract modification, a customer discernment ID number 
is inputted (S7). Then, load is calculated by the load calculating means 18 from the operation record about a customer 
elevator (SB), and the result is displayed (89). And as for the following, a maintenance plan Is calculated by the 
maintenance plan calculating means 1 1 as well as the case of a new contract (S5), and a result is displayed (S6). 
[0022] Next, the exchange with this system and customer in each step is explained using figures. 
[0023]First if the link to the screen of maintenance contract service is formed in the homepage of the maintenance 
company and a customer clicks this link, the head screen of maintenance contract service as shown in drawing 4 w ill be 
displayed (SI). Here, the explanation about the outline of maintenance contract son/Ice, the feature, a merit, etc. is 
indicated. 

[0024]The customer who wishes a maintenance contract newly clicks the button of the "new contract" shown by 20 in a 
figure, and goes to the next screen. In the customer who has already made the maintenance contract, the customer who 
wants to change contractual coverage clicks the button of the "contract modification" shown by 21 in a figure, and goes 
to the next screen. In this case, the customer's ID number told by the maintenance company is inputted into the text box 
shown by 22 in a figure (S7). 

[0025]Next, in the case of a new contract, the building elevator information inputting screen shown in drawing 5 is 
displayed (32). Here, the information about a customer's building and elevator is inputted by selection from a pull down 
menu, or the input to a text box. As information Inputted concretely, it is the existence of the address of a building, 
plottage, the number officers, a use, the riding capacity of an elevator, an operating speed, the number of install stands, a 
drive system (an oil pressure controller / rope type), and a machinery room, etc. In the case of contract modification, this 
screen is not displayed in order to retrieve and use the information already registered using a customer's inputted ID 
number. 

[0026]In drawing 5 , if tine "following" button 30 is clicked. It can progress to the following display screen, and ft can return 
to the screen before [ one ] clicking the button 31 of "returning." The same button is provided also in future screens and 
it has come to be able to perform movement between screens. 

[0027]if the information about a customer's building and elevator is inputted, the load of a customer elevator will be 
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predicted by the processing program on a server systam (83), and it will be displayed in a form like drawing 6 (34). As 
irvformation displayed, the month-long operation time per elevator, mileage, the number of times of door opening closed, 
the average boarding number, etc. are the information in connection with the grade of the load of an elevator, for example. 
These information also displays the information about an average elevator together with the thing about a customer's 
elevator. Thereby, the customer can grasp the grade of the toad of his elevator intelligibly by comparison with average 
value. 

[0028]ln the case of contract modification, these information may accumulate as a database not a predicted value but the 
operation record measured, for example by the remote monitoring system, and it may be the actual value calculated 
based on this. As display Infontnation, as shown in drawing 7 . the numerical time shift showing the grade of these loads 
may be displayed (S8, S9). Thereby, the customer can know change of the load of his elevator and can consider change of 
the maintenance contents douUed with change of load. 

[0029]ln the next screen, it is displayed in a form as the recommendation maintenance plan calculated by the processing 
program on a server system (S5) shows to drawing 8 (S6). The Information displayed is the cost in the case of carrying 
out the fi-equency of the failure occurrence expected when maintenance is performed by the maintenance plan and its 
maintenance plan, and its maintenance plan (contract charge), etc. Two or more candidates are displayed, and a 
maintenance plan takes the frequency and cost of a failure occurrence into consideration, and enables it to have chosen 
the desirable maintenance plan for the customer. 

[0030]Here, the fi-equency of a failure occurrence is displayed in forms, such as anticipation total time which an elevator 
stops for the number of times of anticipation of a per, or trouble-shooting, while [ one year ] an elevator stops by failure, 
for example. Or as shown in drawing 8 . the loss generated when an elevator stops by failure may be converted into the 
fonnn of the amount of money. 

[0031]ln drawing 8 , if a maintenance plan is chosen from the pull down menu 40 and the "transmitting" button 41 is 
clicked, the detailed screen of the selected maintenance plan will be displayed. Here, the cycle which carries out the item 
carried out by a maintenance plan as shown in drawing 9 , and each Item, the fee concerning operation of each item, etc. 
are displayed. Thereby, the customer can know the items of each maintenance plan and can be taken as the judgment 
source at the time of selecting a maintenance plan, 

[0032]!n the screen of drawing 9 , if an option item is chosen with the pull down menu 50 and the "option item addition" 
button 51 is clicked, an optional item can be added to the itetn of the maintenance plan displayed now. The optional item 
added above can be deleted by choosing the option item already added by the pull down menu 52, and clicking the "option 
item deletion" button 53. Thereby, it can be made to perform adjustment of the maintenance implementation item if 
needed — a customer will do cleaning of the inside of the basket of an elevator, and the entrance by the customer side, 
and removes from a maintenance implementation item. 

[0O33]In the case of contract modification, the maintenance plan set up together with the recommendation maintenance 
plan now in drawing 8 and drawing 9 and its items are also displayed. And it has come to be able to perform change of an 
option item also to the maintenance plan set up now. 

[0034]By the above operation, in ttie stage which selection of a maintenance plan and adjustment of the option item 
ended, if a customer clicks the "determination transmitting" button 54, the contents of order of a maintenance contract 
will be become final and conclusive. 

[0035]As a means to actually conclude a maintenance contract, it may carry out via a network suceeedingly to the 
above-mentioned operation by using a certain authentication system on the Internet, for example. That is, I have a 
customer's address, a name, a telephone number, and s credit card number inputted, and a maintenance contract is 
concluded in the stage where it was checked by the authentication system that these information is right 
[0036]ln response to order of the above-mentioned maintenance contract, a maintenance company may send a 
maintenance contract to a customer, and may exchange a maintenance contract on a documents basis. A maintenance 
contract may be exchanged, after the person in charge of a maintenance company goes to a customer's basis and carries 
out a still more detailed business talk in response to order of the above-mentioned maintenance contract 
[0037]Next, the details of the load estimation means 11 of the elevator by the processing program on a server system are 
explained. 

[0038]The load estimation means 11 predicts the number of users expected to use an elevator in customer building by 
using the translation table which asked for the relation of these information and numbers of users from the past track 
record by considering the information about the size and use of customer building as an input And the numerical value 
(load) about the fi-equency where elevators, such as month-long operation time, the number of times of opening and 
closing of a door, mileage, etc. an elevator is expected to be, are used from the numerical value about specifications of a 
customer elevator, such as this number of users, riding capacity of an elevator, an operating speed, the number of install 
stands, is estimated. 

[0039]The customer database which accumulated the information about the size and use of customer building the 
maintenance company of an elevator has so far signed [ use ] the contract with the translation table, and the information 
about the load of the elevator of the building in the above is analyzed, The size of a building and the relation between a 
use and the number of users are summarized in the form of a table, and let them be the database 12 for load estimation. 
[0040]First the constitution method of the database 12 for load estimation is explained using drawing 13 fr om drawing 10 . 

[0041]The database 12 for load estimation is obtained by processing the data about many customers' building, and is 
obtained by carrying out analysis processing of the database about a customer's building which the maintenance company 
of the elevator accumulated as customer data. 

[0042]In the composition of the database 12 for load estimation, the plottage classifioation table 108, several floor minute 
table 1 09, and the classification-by-use table 11 0 as indicated to be the local ctassification map 1 00 as first shown in 
drawing 10 to drawing 1 1 are prepared. 

[0043]T}ie local classification map 100 is a map for classifying the address of customer building according to the site 
condition v/hether to be a near place from a station, to be in shopping quarter, or to be a heavy-trafficked place. 
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Elements mainly related to the traffic of people or a oar, such as a high density degree of the train line 101 and the 
distance from the station 102 which are shown in drawing 10 . or a building, and physical relationship with a trunk road, are 
specifically taken into consideration. The field 103 equivalent to the urban area of a big city, 1jie fields 104, 105, and 106 
equivalent to the urban area of a local city, the field 107 corresponding in a suburb of a city, etc. are set up on a map. 
Alttiough the above-mentioned field setting out is based on sensuous judgment of people, based on the suney of traffic, 
it may set up more strictly. 

[0044]The data of the local classification map 100 approximates each field set up on the map by a polygon, and enables it 
to use it for the analysis processing of the customer database described below by storing the lat/long coordinate value 
showing a polygonal vertex in a computer. 

[0045]The plottage classification table 108 and several floor minute table 109 are tables for classifying customer building 
according to the size and the number of floors of plottage. It sets up become about 100 afFairs so that a not much big 
bias may be kept from arising as a setting method of the category in each table in the number of the customer building 
included, for example in each classification and the number of cases may seldom decrease. 

[0046]The classification-by-use table 1 10 is a table for classifying customer building according to the use. As a setting 
method of a category, store systems, such as housing systems, such as an apartment and a housing complex, an office 
building system, a department store, a station building, etc. are considered as setting out which is considered that the 
number of those who fi'equent a building differs greatly and which is classified for every group, for example. 
[0047]Ne)(t, analysis processing of the customer database which the maintenance company of an elevator owns using the 
above-mentioned local classification map 100, the plottage classification table 108, several floor minute table 109, and the 
classification-by-use table 110 is carried out. As shown, for example in 1 11 of drawing 12. the building number, the 
address of a building, the plottage, the number of floors, the use, and the monthly number of average users which identify 
a building shall be contained in a customer dat^ase. 

[0048]First, about the address of a building, a lat/long coordinate value is c^culated from the address showing an 
address. When an address name and a lat/long coordinate value search the conversion table etc. which became a set, it 
asks for this. And it calculates to which field of the local classification map 100 the lat/long coordinates acquired from 
the address belong, and asks for the name of the field where a building is included. This is specified by comparing the 
coordinate value of a polygonal vertex and the coordinate value of a building showing each field. 

[0049]Next, about the plottage of a building, the number of floors, and a use, a category is searched for using the plottage 
classification table 108, several floor minute table 109, and the classification-by-use table 110, respectively. The portions 
of an address, plottage, the number of floors, and a use are transposed to the sign showing a category by the above 
processing, and the customer database 1 1 1 becomes a form like 1 1 2 by it. 

[0050]Next, in 1 1 2 of drawing 12. the average value of the number of morrthHong users is calculated about the building 
where an address, plottage, the number of floors, and the combination of the class sign of a use are the same. The 
number prediction table 1 1 3 of users which consists of an address, plottage, the number of floors, and various 
combination of the class sign of a use and the corresponding average number of monthHong users in a form as shown in 
drawring 1 3 by this is obtained. This is contents of the database 1 2 for load estimation. 

[0051]The above-mentioned method classifies customer building into some groups according to an address, plottage, the 
number of floors, and four parameters of a use, is asking for the average number of users in each group, and asks for the 
relation between said four parameters and the numbers of users, When classifying customer building into a group 
according to the above-mentioned example, the category table was prepared beforehand and it classified according to it 
based on this, but the clustering technique may be used as other methods. In this case, after evaluating nonnumerical 
items, such as an address and a use, grouping of the clustering processing is performed and carried out For example, an 
address is made into the lat/long coordinate value conresponding to an address, and a corresponding item evaluates a use 
by 1 by a threer-dimensional vector (a dwelling, an administration building, a store) from which others are set to 0. What is 
necessary is for the vector which consists of a total of eight numerical values of this, plottage, the number of floors, and 
the number of users to express each customer building, and Just to carry out grouping by unifying near things In 8- 
dimensional space. However, the clustering technique has the fault that processing takes time, when the data number 
increases. 

[0052]Although four pieces, the address of a building, plottage, the number quantity of floors, and a use, were used in the 
above explanation as a parameter which asks for the number of users. This is not limited to the four above-mentioned 
pieces, in order to acquire required predictability, it may use an additional parameter, and the parameter which seldom 
contributes to predictability may be excepted. 

[0053]Next, the procedure (S3) which predicts load using the database 12 for load estimation from a customer's building 
inputted from the client system 2 and the infomnation on an elevator is explained. 

[0054]First, the address of the inputted customer building, plottage, the number of floors, and a use are transposed to a 
corresponding category sign using the local classification map 100, the plottage classification table 108, several floor 
minute table 109, and the olassification-by-use table 1 10, And what matches the combination of the obtained category 
sign is searched from the number prediction table 1 13 of users, and the numb«- of prediction users is obtained. 
[0055]Next, the monthly operation time T, the number of times D of opening and closing of a door, and the mileage L are 
found by the following formulas from the riding capacity of the elevator which the number of prediction users obtained by 
the above-mentioned procedure and the customer Inputted, an operating speed, the number of install stands, etc, 
[0056]First, tiie round time Tr at the time of an elevator going to the highest floor from a bottom floor, and taking a round 
of each story stop to a bottom floor again (round operation). It is calculated by the following formulas 1 using size [ of 
height / of the floor M / several / of customer building, and one floor / h, the operating speed v of an elevator, and the 
acceleration at the time of acceteraition and slowdown of an elevator } a, and the stop time w around one floor. 
[0057] 
[Equation 1] 



ht1p://ww4.ipdI.inpit.go.jp/cgi-bm/tran_wdj_cgijcue?atw_u=http%3A%^ 



In the formula 1 , the running pattern between the floors of the basket of an elevator is accelerated with the certain 
acceleration a, if speed is set to v, it will move with constant speed, and it shall slow down by certain acceleration-a 
again. In this case, the time concerning a basket moving the distance given by hei^t h of a floor is given by h/v+v/a. the 
above-mentioned formula 1 repeats the aforementioned acceleration and deceleration and stop operation between round 
operations by the value which added the stop time w around one floor to the aforementioned value — it carries out 
number-of-times 2 (M-1) double. Therefore, the form of the formula 1 changes with running patterns of the basket of an 
elevator. 

[0058]Next. supposing an elevator operates in the above-mentioned round operation and a passenger equal to riding 
capacity gets on and off in all the floors, the number of the users who can convey in round operation will be given by 2C 
ftA-l ), if riding capacity of an elevator is set to C. And if the number of install stands of an elevator is n, the number of 
the users who can convey in all the elevators will serve as 2Cn (M-l). the number of month-long users of an elevator is 
set to N, and supposing it always operates in round operation and a passenger equal to riding capacity gets on and off in 
all the floors, in order to deal with N person's user, the number of times nr to which an elevator repeats round operation 
monthly will serve as the following formulas 2. 
[0059] 
[Equation 2] 



The monthly operation time at the time of cantying out the above operations can be found by spending the round time Tr 
on above nr. However, since a riding capacityful of a passenger actual always has not ridden, and it always stops [ all ] in 
floors and all passengers do not interchange, the number of times of a round required in order to deal with the same N 
person's user increases more than nr. The correction factor f is introduced into a carrying-out-this amendment sake. It is 
thought that transport efficiency worsens and the value of f becomes large, so that the user's N [ several ] ratio to the 
transport capacity given with a several n riding-^capacity Cx install stand is generally small. Therefore, the value of f is 
given as a function of N/Cn. About the form of this function, the average form is set up by the results of an investigation 
of the actual using state of an elevator, a simulation result, etc. The operation time T adapted to a actual situation is 
given by the following formulas 3 using ttie above-mentioned correction factor f. 
[0060] 
[Equation 3] 

^-vr,/(^] •-»») 

In one round operation, it rises and gets down and a basket stops tlvice [ in all ] in a floor except a bottom floor and the 
highest floor, Therefore, in a floor except a bottom floor and the highest floor, the number of times D of month-long door 
opening closed around one floor becomes what doubled the number of times to which an elevator repeats round operation 
monthly. Although the number of times of monthly round operation in case an elevator always operates in round operation 
and a passenger equal to riding capacity gets on and off in all the floors is nr shown by the above-mentioned formula 2, 
Since it does not certainly stop to all floors actually and a round is not certainly taken from a bottom floor to the highest 
floor, the correction factor g for amending it is introduced. It is thought that probability stopped on each story becomes 
small, so that the user's N [ several ] ratio to transport capacity given with a several n riding-capacity Cx install stand is 
generally small. Therefore, a value of g is given as a function of N/Cn. About a form of this function, an average form is 
set up by results of an investigation of a actual using state of an elevator, a simulation result, etc, The number of times D 
of opening and closing of a door adapted to a actual situation is given by the following formulas 4 using the above- 
mentioned correction factor g. 
[0061] 
[Equation 4] 

i> = 2«.-*[-^] • • ' 

About the door of a bottom floor and the highest floor, it is considered as the value which set the above-mentioned value 
to 1/2. 

[0062]The montiily mileage L becomes what multiplied by the distance 2 (M-1)h which moves to the number of times to 
which an elevator repeats round operation monthly in one round operation. Although the number of times of monthly 
round operation in ease an elevator always operates in round operation and a passenger equal to riding capacity gets on 
and off in all the floors is nr shown by the above-mentioned for'mula 2, since a round is not certainty actually taken from a 
bottom floor to the highest floor, the correction factor u for amending it is introduced. It is thought that the probability 
that r«und operation from a bottom floor to the highest floor will arise becomes small, so that the user's N [ several ] 
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ratio to the transport capacity given with a several n riding-capacity Cx install stand is generally small, Therefore, the 
value of u Is given as a function of N/Cn. About the form of this function, the average form is set up by the results of an 
Investigation of the actual using state of an elevator, a simulation result, etc. The mileage L adapted to a actual situation 
is given by the following formulas 5 using the above-mentioned Correction factor u. 
[0063] 
[Equation 5] 



Although the formula which finds monthly operation time, the number of times of door opening closed, and mileage in the 
form which amends it in the above explanation with the correction factor decided by the ratio of the number of users to 
transport capacity on the basis of a value in case an elevator conveys a user with maximijm efficiency was shown, This is 
not necessarily iimited to such a formula. As a parameter which determines the value of a correction factor, various 
elements, such as a bias of the number of users for every floor and a difference in Uie method of the group control of an 
elevator, may be introduced. 

[G0641It is not the above expression, and the table which matched operation tone, tiie number of times of door opening 
closed, and mileage to the combination of the number of users of an elevator, riding capacity, the number of install stands, 
and an operating speed may be constituted from a database which recorded the old track record, and it may ask for it 
using this. 

[0065]In explanation of the above load estimation means, first The address of customer building, plottage, Although it asks 
for the number of prediction users as a numerical value related to the frequency in use of a customer elevator using the 
database 1 2 for load estimation from the number quarrtity of floors, atfd a use and asks for load from speclficatk>ns, such 
as riding capacity of this and a customer elevator, an operating speed, and the number of install stands, In the 
configuration procedure of the database 1 2 for load estimation, customer building An address. It may classify according to 
a total of seven parameters of plottage, the number of floors, a use, the riding capacity of an elevator, fatfe high speed, 
and the number of install stands, the conversion table which gives the operation time of the elevator to each group, a 
door opening closed number, and mileage may be constituted, and it may ask for load directly. 

[O066lWhen there is no record of the number of average month-long users In a customer database and there is record of 
month-long operataon time of an elevator, a door opening closed number, mileage, etc., etc., By counting backward using 
the formula 1 - the formula 5 from these data, it may ask for the number of average month-long users, and may use for 
composition of a database for load estimation. 

[0067]Next, details of the maintenance plan calculating means 14 by a processing program on a server system are 
explained. 

[0068]A numerical value about frequency (load 13) where elevators, such as month-long operation time of a customer 
elevator predicted by the load esiamation means 1 1, mileage, and the number of times of door opening closed, are used in 
the maintenance plan calculating means 14, By considering information about specification of customer elevators, such as 
a drive system and existence of a machinery room, as an input, and using a translation table which asked for a relation 
with a period to a failure occurrence of parts which constitute these information and elevators from the past track 
record, A period to a failure occurrence of parts of a customer elevator is presumed, and failure occurrence probability at 
the time of performing maintenance based on this estimation result by inspection items in a maintenance plan, Inspection 
cycles, and its maintenance plan is calculated. A maintenance fee at the time of performing maintenance by the 
maintenance plan from inspection items, inspection cycles, and the number of Install stands of an elevator is calculated. 
[0069]In the above, a maintenance company of an elevator analyzes a service^log database of an elevator of a customer 
who has so far made a contract as a translaticm table, A relation of time to a failure occurrence of each part article to 
specification of a numerical value about frequency where an elevator is used, and an elevator is summarized in a form of a 
table, and let it be the maintenance plan calculating database 15. 

[0070]First, a constitution method of the maintenance plan calculating database 15 is e}Q)lained using drawing 1 6 f i-om 
drawing 14 . 

[0071]The maintenance plan calculating database 15 is obtained by carrying out analysis processing of the senrice-log 
database which accumulated record of maintenance which a maintenance company has so fiar carried out about many 
customers' building. 

[O072]In composition of the maintenance plan calculating database 15, the ^ration time classification table 114 as first 
shown in drawing 14, and several door opening closed minute table 115 and the mileage classification table 116 are 
prepared. 

[0073]The operation time classification table 114, several door opening closed minute table 115, and the mileage 
classification table 1 1 6 are tables for classifying load of an elevator currently recorded into a service-log database, 
respectively according to the length of operation time, and the door opening close number of times and the length of 
mileage, h sets up become about 100 affairs so that a not much big bias may be kept from arising as a setting method of 
a category in each table in the number of an elevator included, for example in each classification and the number of cases 
may seldom decrease. 

[0074]Next, analysis processing of the service-log database which a maintenance company of an elevator owns using the 
above-mentioned operation time classification table 1 1 4, several door opening closed minute table 115, and the mileage 
classlficalaon table 1 16 is caried out An elevator number which identifies an elevator as shown in a service-log database 
117 of drawing 15. for example. Similarly it is conshjered as accumulation operation time at the time of cssrying out 
record years and maintenance showing years which performed maintenance, and an accumulation door opening closed 
number and a thing in which record of exchange and cleaning about cumulative travel distance and the parts A, B, and C 
is similarly Included. 
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[0075]First, about operation time, a door opening closed number, and mileage, montli-long operation time of every month, 
a month-long cJoor opening closed number, and month-long mileage are found by calculating difference from record at the 
time of maintenance implementation last time. And average month-long opwation time, an average month-long door 
opening closed number, and average month-long mileage are found about each elevator, and a category is searched for 
for this in the light of the operation time classification table 1 1 4, several door opening closed minute table 1 1 5, and the 
mileage classification table 116. 

[0076]On the other hand, about the parts A and B, average value of a replace interval (month number) is calculated by 
calculating a period from record years when it exchanges last time. Also about tiie parts G, average value of a cleaning 
interval Ononth number) is calculated by same procedure. 

[0077]From an elevator numba-, specification data of the elevator is searched and existence of a A-|ve system and a 
tnachinery room is specified. 

t0078]The above processing generates the intermediate data 118 from the service-lcig database 117. The intermediate 
data 1 18 is the data in which portions of operation time, a door opening closed number, and mileage serve as a sign 
showing a category, an item of existence of a drive system and a machinery room was added, and a replace interval of the 
parts A and B and a cleaning interval of the parts C were indicated. 

[0079]Next, in 1 18 of drawing 15 , combination of operation time, a door opening closed number, and a class sign of 
mileage totals about the same elevator, and calculates average value and standard deviation of a replace interval of the 
parts A and B, and a cleaning interval of the parts C. A parts replacement and the cleaning interval prediction table 1 19 
which consists of various combination of operation time, a door opening closed number, and a class sign of mileage, 
average value of a replace interval of the corresponding parts A and B and a cleaning interval of the parts C, and 
standard deviation (it indicates in a parenthesis) in a form as shown in drawing 15 by this are obtained. This is contents of 
the maintenance plan calculating database 15. 

[0080]An above-mentioned method an elevator in a service-log database with operation time, a door opening closed 
number, and three parameters of mileage. It classifies into some groups and asks for relation between said three 
parameters, and parts replacements and intervals of cleaning by asking for a parts replacement, or average value and 
standard deviation of an interval of cleaning in each group. When classHying an elevator into a group according to the 
above-mentioned example, a category table was prepared beforehand and it classified according to it based on this, but 
the clustering technique may be used as other methods. In this case, after evaluating nonnumericai items, such as a drive 
system and existence of a machinery room, grouping of the clustering processing is performed and carried out. For 
example, existence of a drive system and a machinery room is evaluated by a two-dimensional vector, What is necessary 
is for a vector which consists of a total of ten numerical values of this, operation time, a door opening closed number, 
mileage, a replace interval of the parts A, B, and C, or a cleaning interval to express each elevator, and just to carry out 
grouping by unif/ing near things in 10-dimensional space. However, the clustering technique has the fault that processing 
takes time, when the data number increases. 

[OOSIjNext, a procedure (S5) which calculates a maintenance plan using the maintenance plan calculating database 15 

from the load 13 of a customer elevator which the toad estimation means 11 predicted is explained. 

[O082]First, operation time of a predicted customer elevator, a door opening closed number, and mileage are transposed 

to a corresponding category sign using the operation time classification table 114, several door opening closed minute 

table 1 15, and the mileage classification table 116. And what matches combination of an obtained category sign is 

searched from a parts replacement and the cleaning inten/al prediction table 119, and average value and standard 

deviation of a replace interval of the parts A and B and a cleaning interval of the parts C are obtained. 

[0083]Next, a cycle of maintenance and a cycle of a parts replacement are determined, taking into consideration average 

value and standard deviation of a replace interval of the parts A and B. and a cleaning interval of the parts C which were 

obtained, 

[00843ln the conventional maintenance, when it is judged that exchange is required looking at a state of parts, parts are 

exchanged. Therefore, if parts are not exchanged in a stage judged that exchange is required, a possibility of resulting in 

failure will be high. Therefore, it can be interpreted as an interval to generating of failure produced in order not to 

exchange an interval of a parts replacement for which it asked from a service-log database, i.e., the part 

[0085]On the other hand, when probability density distribution of time to a failure occurrence of a certain device is given, 

failure occurrence probability of the device in each time can be obtained by integrating a time direction with the 

probability density distribution. It is known that probability density distribution of time to generating of failure produced by 

degradation or wear will turn into distribution which resembled a normal distribution in many cases. 

[0086]It can ask for a replace interval of parts, and a relation of failure occun^nce probability by using a normal 

distribution decided by average value and standard deviation of a replace interval of parts for which it asked from a 

service-log database from the above thing. 

[0087]For example, since average value of a replace interval will be 14 months and standard deviation has become one 
month if the parts A are looked at, a frequency function of time to generating of failure generated by not exchanging the 
parts A becomes a form like 120 of drawing 17 . By integrating witii this, the probability of occun-ence of failure by not 
exchanging the parts A becomes a form like 121. 

[0088]From this, when maintenance which exchanges the parts A at intervals of average value 14 months of a replace 
interval is carried out, failure will occur in probability of 50%. If a replace interval is similarly made into 13 months, if failure 
occurrence probability is made into 16% and 12 months, it can be made into about 0%. 

[0089]They are selected with a cycle that a replace interval and a cleaning interval of each part article synchronize well, a 
replace interval and a cleaning interval of each part article taking into consideration the above-mentioned failure 
occurrence probability. 

[0090]For example, about an elevator with a machinery room of a rope type according to which operation time, a door 
opening closed number, and mileage are classified into T1, D1. and LI in drawing 16 . By making exchange / cleaning 
interval of the parts A, B, and 0 into 12 months, 24 months, and three months, failure occurrence probability can be made 
into about 0% about all the parts, and it can manage by the maintenance in a cycle of three months.On the other hand, as 
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13 months and 26 months, when making a cleaning interval of the parts C into an irregular cycle of three months, three 
months, and four months, frequency of maintenance decreases a little, but a replace interval of the parts A and B. Failure 
occun^nce probability becomes high with about SOX about the parts C 0% about 16K about the parts B about the parts A 
in general. 

[0091]The maintenance plan calculating means 14 searches such a form for combination of exchange / cleaning interval 
of parts, and total failure occurrence probability outputs it as a candidate of a maintenance plan sequentially from wrtiat 
becomes small. 

[O092]Next, a calculation method of frequency of a failure oocun-ence about a calculated maintenance plan is explained. 
[0093]Now, a replace interval of the parts A and B is used as TA KA moon and TB KA moon, respectively, and failure 
occurrence probability is set to RA and RB, respectively. Probability that the parts A will not brealt down during TA KA 
moon is (1-RA), and probability that the parts A will not break down once in one year after 12-/TA ******** of the 
period TA being carried out in one year serves as 12-/TA ** of (1-RA). Probability that the parts B will not break down 
once in one year similarly will be the 12/TB power of (1-RB). Therefore, probability that probability that neither of parts A 
and B will break down once in one year will become what multiplied by 12 / TA ** of (1-FJA), and the 12/TB power of (1- 
RB), and the part A or B will break down once [ at least ] conversely subtracts the aforementioned probability from 1, and 
serves as the following formulas 6. 
[0094] 
[Equation 6] 

Rj^=i-(i~R^y^'(i^R^y^. --'(Site) 

Next, if the least common multiple of TA and TB is set to TAB, the annual number of times NE of a failure occurrence will 
be given by the formula 7 at which the parts A and the parts B lengthened number-of-times 12 RA-RBAAB generated 
to the same timing fr-om the sum of number-of-times of failure occurrence 12 RA/TA of the parts A, and numbenjf- 
times of failure occurrence 12 RB/TB of the parts B. 
[0095] 
[Equation 7] 

If repair time of failure according the repair time of failure by the parts A to HA and the parts B is set to MB, the repair 
time by annual failure will ser/« as the sum of what multiplied the generating frequency of l^ilure of each part by repair 
time, and will be given by the following formulas 8. 
[0096] 
[Equation 8] 

Hb^^R,H,+^R,H,. ... {»8) . 

When part mark are three or more pieces, a formula becomes complicated, but It can ask by combination calculation of 
same probability. 

[0097]Next, about a calqulation method of a maintenance fee about a calculated maintenance plan. If expense which 
starts exchange of the parts A and B in the aboVe-mentioned example is set to CA and CB, respectively, with a cycle of 
exchange, monthly mainten»ice fee CM will do monthly calculation, will total expense concartiing each exchange, and will 
be given by the formula 9 of the following which an elevator carried out install stand several times [ n ]. 
[0098] 
[Equation 9] 




• • ■ (ftg) 



However, It becomes a thing adding various fees, such as traveling expense, personnel expenses, etc. for a maintenance- 
service member to go to the spot actually in addition to the above. 

[0O99]In explanation of the above-mentioned maintenance plan calculating means, in order to display the frequency of the 
failure occurrence expected when maintenance is performed by the computed maintenance plan, the example calculated 
to the failure occurrence probability of each part article of an elevator was shown. However, when not displaying the 
frequency of a failure occurrence to a maintenance plan, it is not necessary to calculate the failure occurrence probability 
of parts. In this case, the table of an exchange period specified according to the frequency where an elevator is used to 
each part article may be used as the maintenance plan calculating database 15. 

[01D0]Although an example which constitutes the maintenance plan calculating database 15 by analysis processing of a 
service-log database was shown in explanation of the above-mentioned maintenance plan calculating means, A durability 
test of parts may be esmed out, duration of service of parts and a relation of a failure occurrence may be investigated, and 
the maintenance plan calculating database 15 may consist of relation between frequency in use of an elevator, and 
duration of service of parts. 

[0101]In the above example, although the number of users of an elevator, operation time, a door opening closed number, 
mileage, a parts replacement and a cycle of cleaning, failure occurrence probability, the number of times of a failure 
occurrence, repair time, and a maintenance fee were explained as a numerical value of a month unit or a year unit, These 
are not limited to a numerical value of such a unit, and when a period convenient when carrying out maintenance 
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inspection etc., or a customer examines the contents of maintenance, they should just calculate an intelligible period as a 
unit. 

[01 02] Although the above example is an example which constituted a maintenance contract supporting system of an 
elevator by this Invention as a client server system on the Internet, A function of a client system and a server system 
may be mounted on one portable computer, and ail the processings may be performed. And this system may be used, 
while a person in charge of a maintenance company brings a computer in vrfiich the aforementioned cellular phone is 
possible on a customer's basis and goes ahead with a business talk with a customer. 
[0103] 

[Effect of the Invention]According to the elevator maintenance contract supporting system by this invention, the 
maintenance plan which suited the load of a customer's elevator can be chosea Since the itetns of the failure occurrence 
probability and the maintenance plan to tiie cost of a maintenance plan can be seen, it can be considered as the judgment 
source which chooses the maintenance plan which suited the customer's needs. 

[0104]Since according to the elevator maintenance contract supporting system by this invention the state of the load of 
the occasional elevator can be grasped based on Ihe operation record of a customer's elevator recorded on the operation 
record database and a maintenance plan can be changed, The customer who contracted using this system can receive 
always suitable maintenance service. 



[Translation done.] 
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